The KASCADE-Grande experiment extends the existing extensive air shower experiment KASCADE by an array of 37 detector stations spread over an area of 0.5 km 2 . The new Grande array measures the charged component of the showers. To reconstruct the mass composition of the cosmic rays, additional information from the muon component of air showers is required. Using observables from the new Grande array together with the muon detectors of the original KASCADE array provides a possibility to reconstruct also the total muon number of each air shower. The quality of reconstruction based on comparison with simulated data, as well as first results of a reconstructed muon size spectrum are presented.
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Introduction
One of the major goals of the KASCADE-Grande 1 (110 m a.s.l.) experiment, located at the Forschungszentrum Karlsruhe, Germany, is to study the knee in the primary cosmic ray energy spectrum and its composition. Results so far indicate a rigidity dependence of the knee position of the individual components of the cosmic rays. The so called 'iron knee' in the cosmic ray spectrum then could be expected at ≈ 100 PeV. The field array of the KASCADE . Each detector station houses 10 m 2 of plastic scintillators, that are sensitive to the electromagnetic and muonic component above a threshold of 5 MeV. The new array is comprised of 18 hexagonal trigger cells (7 stations), and 100% efficiency is reached with a 7 out of 7 coincidence condition at primary energies of ≈ 30 PeV. With this configuration it is possible to measure and reconstruct extensive air showers of primary energies up to 1 EeV. In order to infer the mass of the primary cosmic ray particle with unfolding techniques using the electron and muon size spectra, both total particle numbers have to be known. In the following, a method to reconstruct the total muon number with the muon detectors of the KASCADE array is described.
Approach
The Grande array measures the densities and arrival times of the charged particles, from which one can reconstruct the shower core and arrival direction. The total muon number is obtained in a likelihood fit to the muon densities measured by the KASCADE muon detectors. A 3-parameter fit function to describe the lateral distribution is used, like used in Ref. 3 for an electron lateral distribution function. A fiducial area of 600 m × 600 m is defined to reduce the effect of misreconstructed core positions at the border of the Grande array. Requiring the core of a shower to be inside this frame results in a measurement of the muon density in a radial distance of 275 − 625 m to the shower core for ≈ 68% of the showers. Typical density for an air shower of 10 17 eV is 0.1 − 1 particles m −2 in this radial range.
Reconstruction accuracy
The systematics and uncertainties have been studied with Monte Carlo simulations using CORSIKA (Fig. 1 left) . It depends, as the muon number itself, on the mass of the primary particle. Air showers induced by heavy primaries have more muons than those induced by lighter primaries of a given energy. Thus the total muon number is reconstructed more precisely for heavier primary particles. As expected, the statistical uncertainty decreases with increasing primary energy. Furthermore the systematic uncertainties show a dependency on the distance of the core to the KASCADE array, ranging from 30% for showers close to the array to 10% at larger distances. The relatively large uncertainty for small distances is due to the smallness of the corresponding area and to the steepness of the lateral distribution close to the shower core.
Reconstructed muon size spectrum
The shown differential muon size spectrum ( Fig. 1 right) is based on a data set of 5.4 × 10 6 events, taken between December 2003 and April 2004. The effective time of combined data taking of the Grande array and the KASCADE array was approximately 117 days. As one can see there is a good agreement between the two measured fluxes in the overlap area in both shown zenith angle ranges. Furthermore the spectral structure shows reasonable continuation: Around a total muon number of log 10 N µ ≈ 4.5 one sees a decrease and then at log 10 N µ ≈ 5.1 a re-increase of the index of the spectrum, corresponding to the knee in the light component of the energy spectrum and then the relative increase of the heavy component. Further investigations of reconstruction systematics are necessary, for both the reconstruction of high energetic showers with the KASCADE array as well as for reconstruction procedures combining the information of both arrays. It has been shown that it is possible to reconstruct the total muon number with only a small fraction of radial coverage and firsts results look promising. Together with the information of the number of charged particles from the Grande array, it will be possible to infer the mass of the primary cosmic ray particles.
